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ABSTRACT 
High-speed networks allow users to use various types of services such as voice, data, image 
or images, video and others in a good condition or without interruption. Knowing the 
network performance is a necessity to get the best network performance. The purpose of 
this study was to investigate the mechanisms affecting traffic management network 
performance based on sources supplied. In preparing this research, a survey was conducted 
ontlie network system of Residential College University Malaysia Pahang main campus 
(Gambang). A study includes network delay, media access delay, traffic received, traffic 
sent and others by the use of the network. Wireless network system has many limitations 
compared to a wired network system in order to get the best performance but wireless 
networks system now have a place in society. This situation occurs because the wireless 
network system can facilitate all business and user friendly. A study conducted in this paper 
covers an area of wireless networks in the Residential College Universiti Malaysia Pahang 
Gambang campus. Wireless performance was analyzed using the OPNET Modeler 14.5. 
Network design of Residential College Universiti Malaysia Pahang Gambang was redesign 
using OPNET Modeler 14.5. The study conducted by three physical layer technologies, 
which is Infra-Red, Direct Sequence Spread Spectrum (DSSS) and Frequency Hopping 
Spread Spectrum (FSSS) with the different transfer rates.
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ABST1IAK 
Jaringan berkelajuan tinggi membolehkan pengguna menggunakan pelbagai jenis 
perkhidmatan seperti suara, data, gambar atau imej, video dan lain-lain dalam sesuatu masa 
dengan baik atau tanpa gangguan. Mengetahui prestasi sesuatu rangkaian adalah satu 
keperluan untuk mendapatkan system rangkaian yang terbaik. Tujuan kajian mi dijalankan 
adalah untuk mengkaji mekanisma-mekanisma pengurusan trafik mempengaruhi prestasi 
rangkaian berdasarkan sumber-sumber yang dibekalkan. Dalam menyiapkan kajian mi, satu 
kajian telah dibuat pada sistem rangkaian Kolej Kediaman Universiti Malaysia Pahang 
kampus Gambang. Kajian yang dibuat merangkumi kelewatan rangkaian, kelewatan akses 
media, trafik terima, trafik hantar dan lain-lain lagi berdasarkan penggunaan rangkaian. 
Sistem rangkaian tanpa wayar mempunyai banyak kekangan berbanding sistem rangkaian 
berwayar dalam mendapatkan prestasi yang terbaik tetapi sistem rangkaian tanpa wayar 
kini mendapat tempat dalam kalangan masyarakat. Keadaan mi terjadi kerana sistem 
rangkaian tanpa wayar mi boleh memudahkan semua urusan. Kajian yang dilakukan dalam 
kertas mi meliputi kawasan rangkaian tanpa wayar di Kolej Kediaman Universiti Malaysia 
Pahang kampus Gambang. Prestasi ranagkaian tanpa wayar mi dianalisis dengan 
menggunakan OPNET Modeler 14.5. Sistem rangkaian di Kolej Kediaman Universiti 
Malaysia Pahang kampus Gambang di reka bentuk semula menggunakan OPNET Modeler 
14.5. Kajian yang dilakukan berdasarkan tiga teknologi lapisan fizikal yang utama iaitu 
Infra-Red, Direct Sequence Spread Spectrum dan Frequency Hopping Spread Spectrum 
dengan nilai kadar pemindahan yang berbeza.
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CHAPTER 1 
INTRODUCTION 
1.0 INTRODUCTION 
This chapter explains briefly about the process in analysing network performance 
in Universiti Malaysia Pahang residential college main campus, which that is situated in 
Gambang, Pahang. The network analysis recognizes the architecture and the problem of 
the current network of by doing some research. Therefore, the objective of this analysis 
can be classified or specified by the scope of the analysis like current network 
environments, network structure and network performance of this analysis which 
explains the performance and the capabilities of the network can be stated. Generally, the 
analyser must identify the project significance to end users and area of the research and 
the expected output as a conclusion. 
1.1 PROJECT BACKGROUND 
In computer networks, the terms of the network's performance can be referred to 
the level of quality of services of a telecommunications product as seen by the customer. 
It should not be seen merely as an attempt to get more through the network. It can be 
I 
improved by:
2 
I. Ensuring that the network components are working efficiently and in harmony 
to deliver the prescribed grade of service. 
II. Ensuring that the network resources are operating in an error-free manner. 
III. Maintaining the quality of service in a cost-effective manner. 
There are many different ways to measure the performance of a network because 
each network is different in nature and design. The network performance also can be 
modelled instead of measure; one example is by using state transition diagrams to model 
queuing performance in s circuit-switched network. These diagrams allow the network 
planner to analyse how the network will perform in each state, ensuring that the network 
using the optimal designed. 
Generally, the network performance is examined at all levels of connectivity 
(LAN, WAN, backbone, end-to-end, application). Measurement usually looks at the 
bandwidth utilization, delay and packet loss. According to Dean A. Gratton (2007), the 
bandwidth measurement usually is to see how much data can be transferred per unit time. 
The delay measurement is to see how long it takes an individual piece of data to 
transverse the network while the packet loss is to see when a piece of data disappears in 
transmission affects both bandwidth and real-time applications. The different aspects of 
network performance can be measured, giving the information that can be used to 
improve the application's performance. 
This study course will be analysing the network traffic in Universiti Malaysia 
Pahang where by using the simulation that will be developed using OPNET MODELER 
14.5. By using the OPNET MODELER simulator, the experiment with different aspects 
of user behaviour or session behaviour network configurations and focusing on network 
packet loss and bandwidth control in actual internet traces. This simulation is useful in 
evaluating the behaviour of real world implementations when subjected to adverse 
network conditions that are not protocol specific.
3 
This research is more focus on analysing on network performance on how the 
delay and bandwidth utilization control. This depends upon whether to analyse traffic for 
a particular network segment or the entire network. Besides that, it also depends upon the 
network size and structure as well.
1.2 PROBLEM STATEMENT 
I. Analysing the network design 
Before any enhancement on network performance can be done. The 
existing network need to be analysed as we do not want any problem occur in 
future. This is one of the challenges as the existing network can be designed 
properly or not using the simulator. If the current design has some problems that 
need to be solved or improved, then there will be a problem and a big challenge to 
make it better with the enhancement to the network performance. 
II. Delay 
As mentioned above, delay can be described as the time taken by an 
individual piece of data to transverse the network. Lachbman, Asad and Malkani 
(2011) found that it is important for real-time applications like video conferencing 
and it will impact the bandwidth as well. There is a certain minimum level of 
delay that will be experienced due to the time it takes to transmit a packet serially 
through a link. Onto this,
 added a more bearable level of delay due to network 
congestion. Network delay can be range from just a few milliseconds to several 
hundred milliseconds. 
Some application in Universiti Malaysia Pahang is especially used the 
internet connection had faced a problem when being used especially during the 
peak hours. Based on the current design and details on the applications in 
Universiti Malaysia Pahang, the performance of delay will be measured and 
compared.
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III. Bandwidth Utilization 
Bandwidth utilization will measured on the total of data that can be 
transferred during per unit time. As Rajan and Shipra (2012) demonstrated by 
looking at the applications used, the measurement of the utilization can be 
determined to look for the usage of the bandwidth. Measuring performance in an 
application involves instrument the application. At the very basic level, 
instrument means keeping track of how long a transferred takes and the 
bandwidth is measured from that. For instance, FTP clients typically report the 
size, duration and average bandwidth after each file transfer. Real-time 
applications often keep track of delay and variations delay. 
IV. Limited will access at the students residential college. 
There only at students café kk4 was provided a wifi connection. The 
students at Kolej Kediaman 1, 2 and 3 did not provide a wireless connection. The 
students will have problems to access the internet if there is any congestion occurs 
with wired networks. The students did not have any backup connectivity to access 
the internet.
1.3 MOTIVATION 
The research will allow pursuing the interests about the network performance. 
Network performance is one of the interesting things to learn because it is one of the 
important parts of our life. This topic also could encourage learning something new in the 
wireless technology. Although I am do not know in deep about network performance in 
wireless, it give me an opportunity to learn something new in my life. Study about 
security also will help to hone the problem-solving skills. As students, problem solving 
skills is one of the important elements to become successful students nowadays. The 
students also, will face and need to solve many problems in daily life. Besides that, doing 
this research will give the challenge into a new ways of life. It is not an easy task to 
complete the research especially in this topic but I will challenge myself to do my best in 
order to complete this research. 
Doing a research is a good chance because it greatly enhances classroom learning 
because as students, I can see how concepts can be applied to the real world. During the 
class learn about the theory of networking but with this research can help to show how 
the networking elements were applied in the real device. Research can provide a path to 
independent thinking and intuition. It will attract attention to know more about the 
networking and it also will make the intuition is more realistic about networking. As we 
know today's tuition rates, students are deserve something more than coursework and this 
research is one way of giving "something extra".
1.4 OBJECTIVES 
This research was conducted to make sure that this analysis reaches the goals and 
main objectives. The main objectives of this research are: 
I. To analyse the network performance in Universiti Malaysia Pahang 
residential college main campus. 
Analyse the network performance in Universiti Malaysia Pahang 
residential college main campus from measuring the delay and bandwidth 
utilization. The result can be obtained by capture the data using the simulation, 
optimized network engineering tool, OPNET Modeler 14.5. 
II. To simulate the current network design and enhancement design 
proposal. 
To gather all the data based delay and utilization, the simulation of current 
Universiti Malaysia Pahang residential college main campus network design and 
the enhancement proposed design will be compared. The applications used to play 
the important role to support the result that will be obtained from the simulation. 
The simulation will be run on 1848 users and the details of users will be mapped 
using OPNET MODELER. 
III. To suggest improvements regarding the wireless architecture. 
After getting the entire outcome needed for the analysis, a few suggestions 
will be forwarded for reference in order to enhance the network coverage in 
student's resident Universiti Malaysia Pahang main campus (GAMBANG). In 
this research, the suggestion will cover the wireless architecture.
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1.5 SCOPE 
This research involves the simulation that will be used to analyse the network 
performance in Universiti Malaysia Pahang residential college. As for performance 
scope, the simulation will analyse parameters like delay and measure and manage 
bandwidth itilization. 
The target scope is based on Universiti Malaysia Pahang residential college 
current network environment. The target user is the residential college of Universiti 
Malaysia Pahang main campus (Gambang). The size of the users is 1484 users and it 
involved the students who stayed at Kolej Kediaman 1, Kolej Kediaman 2, Kolej 
Kediaman 3 and Kolej Kediaman 4 of Universiti Malaysia Pahang main campus. By 
using the OPNET MODELER simulator, the network topology will be created and it 
consists of a collection of nodes, links and applications.
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1.6 RESEARCH SIGNIFICANT 
For this research the network performance that is going to be measure are delay 
and network bandwidth utilization. The delay test measures the time taken by individual 
piece ofdata to transverse the network. This will help to enhance the performance of the 
internet used in Universiti Malaysia Pahang. According to Kritika and Namarta (2011), 
the bandwidth utilization test can determine whether the usage of bandwidth provided for 
each application satisfied the users needed and requirements. The analysing of network 
performance will allow the administrator to enhance the network performance become 
more efficient and faster. Basically, the analysis will give many benefits to an inhabitant 
of the Universiti Malaysia Pahang residential college because it will enhance the network 
capability. The network has become more manageable and the traffic condition will be 
much better than current condition.
1.7 EXPECTED OUTPUT 
The expected output of this research is to have the data on simulation been made. 
This data will be used to check any problem occur on the network performance so that 
the enhancement will be made in order to overcome or to avoid or minimized the current 
problems. 
The other expected output of this research also is to make Universiti Malaysia 
Pahang residential college main campus become more stable and the network bandwidth 
can be controlled. 
Besides that, another output is the data for analysis of the existing network and 
the actual data will be used to enhance the network performance.
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1.8 CONCLUSION 
As the conclusion of the introduction, this chapter clarifies briefly about the flow 
process based on research background, research objectives, problem statements, research 
scope, research significant and the expected output of this research. Other than that, this 
chapter also is about the purpose of this research which is to do an analysis of existing 
network performance, make a simulation of the existing network to check the network 
performance and problems probability can occur. 
The next chapter in this thesis which is chapter two will explain about the 
literature review of this research, advantage and disadvantage of this research and some 
fact and finding of the existing research. This chapter will help to become more 
understanding about this research.
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CHAPTER 2 
LITERATURE REVIEW 
2.0 INTRODUCTION 
The literature review is a body of text that aims to review the critical points of 
current knowledge on a particular topic. Most often associated with science-oriented 
literature, like a thesis, the literature review usually precedes a research proposal. Its 
ultimate goal is to bring the reader up to date with the current review on a topic and 
forms the basis for another goal such as the justification for future research in this area. A 
good literature review is characterized by a logical flow of ideas, current and relevant 
references with consistent, appropriate referencing style, proper use of terminology and 
an unbiased and comprehensive view of the previous research on this topic. 
2.1 FACT AND FINDINGS 
As Xiaodong and H. (2002) demonstrated, there are a lot of techniques can be 
used to gather information that is related to this research. The information can be 
gathered through journals, white paper, internet, book and other related information. 
These initial documents will provide some valuable information to determine the basic 
view for the research. The theory and the concept of the passed research, references, case 
study and others can be applied in order to understand the topic.
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2.1.1 Domain 
The domain about this research has been defined from the other research 
and references as follows: 
I. Network Performance 
As Rahul and Bansal (2011) demonstrated, high-speed networks 
are capable of carrying many types of services such as voice, data, images 
and video without any congestion. The purpose of network performance is 
to investigate how traffic-management mechanisms deployed in the 
network affect the allocation of resources among its users and the 
performance they experience. This task can be studied by the construction 
of traffic management mechanism model and also by observing how it 
performs when applying to some flow of the network traffic. 
Network performance refers to the overall effectiveness of a 
network at a given point. Generally, performance is measured at all levels 
of connection (LAN, WAN, backbone, end-to-end, application). Different 
aspects of network performance measured will give several of information 
that can be used to improve the network performance. 
The measurements will usually be looking at one or more of the 
following:
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